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Pagenated ?ay 9, 1944. 2,348,679 

UNITED STATES PATENT OFFICE 
2,348,679 
PURP 

Warren Wilfred Groves, Sainford, Conn., assign 
or to The Yale & Towne Manufacturing Com 
pany, Sta.Enford, (Cornia, a corporation of Corn 
Electicut, 

Application is area 4, 1941, Seria. 383,258 
23 Claires, 

his invention relates to a pump, and more 
particularly to a pump adapted for supplying gas 
oline to the carburetor of an airplane engine. 

More particularly, my invention relates to 2, 
pump in which a positioning member is used for 
positioning certain of the pumping elements of 
the pump to vary the pumping volume, the po 
sitioning member in turn being preferably moved 
towards ful pumping position by a spring, and 
away from pull pumping position by the pressure 
generated by the pump. It is an object of my 
invention to adapt such a pump for use in an air 
plane engine. it is known to those skilled in the 
art that in an airplane, a supercharger is utilized 
to supply air to the carburetor whereby to com 
pensate for the decrease in atmospheric pressure 
as the airplane gains altitude. Since the pump 
supplies, fuel directly to the carburetor at the 
pressure of the carburetor, the discharge pressure 
of the pump is of course superimposed on the air 
pressure at the carburetor, which pressure tends 
to remain at ground atmospheric because of the 
action of the supercharger. 

Because in a variable volume pump of the class 
described, the discharge pressure acts against the 
force of a spring to reduce the volume pumped 
by the pump, the discharge pressure will have 
greater effect in decreasing the pumped volume 
as the airplane gains altitude, since the discharge 
pressure is Superimposed on the pressure devel 
oped by the supercharger and acts against the 
decreased atmospheric pressure of high altitudes. 
This condition I have found undesirable, and to 
eliminate it, I apply the pressure generated by 
the supercharger of the airplane so as to com 
pensate for its effect on the discharge pressure 
of the pulp. 
As a feature of my invention, I utilize a dia 

phragm against which the discharge pressure of 
the pump operates, this diaphragm being con 
nected with the positioning member by novel 
reas. 
is against this diaphragm that the supercharger 
pressure is directed to compensate for its effect 
on the discharge pressure of the pump. 
As a detailed feature of my invention, the dia 

phragm is secured with its open end about the 
periphery of a pressure chamber so as to effec 
tively seal that gressure chamber from the inside 
of the diaphragin, the inside of the diaphragm 
being exposed through suitable passages to the 
discharge pressure of the pump. The pressure 
chamber is in communigation with the Super 
charger, so that the pressure of the supercharg 
er will act against the diaphragm in a direction 

As a further feature of my invention, it 

(03-38) 
directly opposite that of the discharge pressure 
of the pump. 
As still a further feature of my invention, 

utilize a diaphragm so nounted and so construct 
ed as to increase its effective area as it operates, 
this being accomplished by me through a side 
wise as well as endwise expansion of the dia 
phragm. This result is preferably obtained par 
tially through the use of a diaphragm formed of 
a resilient rubber-like material, such as 'Buna,' 
which is resistant to deterioration by gasoline. 
Because the diaphragm is adapted for sidewise 
as well as endwise expansion, it is obvious that 
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the action of the discharge pressure of the pump 
effects an increase in the area against which 
the discharge pressure may operate as the dia 
phragm is expanded. This increase of area re 
sults in an increase in the over-all pressure ap 
plied against the positioning member by the dia 
phragm, and compensates for the additional pres 
sure of the spring or other pressure means 
against the positioning member as the position 
ing member is moved away from full pump 
ing position by the pump discharge pressure act 
ing against the diaphragm. - 

... As a further feature of my invention, I use a 
novel arrangement of a torsion spring for press 

30 

35 

40 

46 

5 

ing the positioning member to full pumping po 
sition, and a very novel manual means for ad 
justing the tension in Said spring. - 
As still a further feature of my invention, I 

have a novel form of adjustable stop mechanism 
for limiting the throw of the positioning member 
towards full pumping position. In this way, I 
can readily predetermine the maximum throw 
of the positioning member and the maximum 
volume of the pump, it being understood that 
the pressure generated by the pump, if greater 
than that for which the spring is set, will force 
the positioning member away from its full pump 
ing position. 
As an additional feature of Iny invention, Iara 

range for a novel form of by-pass, so that should 
the pump be rendered ineffective for some rea 
son, it is possible to feed the gasoline to the cara 
buretor through utilization of an auxiliary pump. 
As a further feature of my invention, I use a 

shuttle block of novel form for actuating the pis 
tons of my pump, this shuttle block being formed 
so as to facilitate its movement relatively to the 
rotor and pistons, all as will be indicated herein 
after. 

I have thus described generally the impor 
tant features of my invention in order that a 
better appreciation may be had of the detailed 



2 
description of those features which follows. One 
preferred form of the means which I have de 
vised, is shown in the accompanying drawings, 
and will be described in this specification, but 
it should be understood that I consider my in 
vention to be a relatively broad one, and that I 
expect to ootain clains which will prevent the 
utilization of my contribution to the art in 

I physical forms other than that herein shown 
and described. 

. Referring now to the drawings, Fig. i is an 
elevation of a pump embodying my invention. 
Fig. 2 is a view looking downwardly on Fig. 1. 
Fig. 3 is a section of Fig. 2 taken along lines 
3-3. Fig. 4 is a section taken along lines 4-8 
of Fig. 3. Fig. 5 is a section taken along lines 
5-5 of Fig. 4. Fig. 6 is a section along lines 
6-6 of Fig. 1. Fig. 7 is a section taken along 
lines - of Fig. 3. Fig. 8 is a plan view from 
the side opposite Fig. and broken away to 
show certain of the parts. Figs. 9 and 10 are 
taken along lines 9-9 of Fig. 3, and show cer 
tain of the parts in different operating positions. 

Referring now more particularly to the draw 
ings and especially to Figs. and 2, it will be 
noted that the casing of my pump is built up of 
a series of separate castings held together by 
bolts. There is thus the casting to which 
is secured the casting by the bolts 2. The 
casting 3 is in turn secured to the casting 
by the bolts 8. The casting 5 is in turn se 
cured to the casting by bolts 6. In describing 
my invention, I shall, for the purpose of sin 
plicity, consider the pump casing as formed of a single casting. 

Referring now more particularly to Figs. 3, 4 
and 6, the drive shaft of my pump is designated 
by reference numeral 7, and has a splined con 
nection 8, 9, with the rotor 20 of the pump. 
The rotor 2C rotates relatively to a lining 2 out 
lining a cylindrical chamber, and cut away at 
22 for the intake side of the pump, and at 23 
for the discharge side of the pump. As best 
illustrated in Fig. 3, a locating pin 28 fits into 
a slot 25 of the lining 2 and serves to main 
tain it in proper position. An endwise lining 
member 26 is also utilized, and is located by 
pins 27, all as is best seen from Fig. 3. . 
- The rotor 20 is of the usual type formed with 
cross slots for the reciprocation of pistons 28 
and 29 through the rotation of the rotor as the 
pistons are in contact with a cross-shaped ec 
centric shuttle block 36. The shuttle block 3 
is maintained in varying eccentri? positions by 
a pin 3 which is controlled in a manner to be 
hereinafter Set forth. So far as I have described 
my rotor, its pistons and its shuttle block, they 
resemble structures well known in the art. A 
feature of novelty resides in the forming of 
bores 32 in the four arms of the shuttle block 39, 
these bores facilitating the flow of fluid from 
ofte side of the arms to the other as the shuttle 
block reciprocates relatively to the pistons. 
Thus, any fluid which enters between the shuttle 
block and the pistons, as within the spaces desig 
nated by reference numerals 33 in Fig. 4, may 
move freely from one side to the other of the 
arhns of the shuttle block, all as will be fully 
appreciated by those skilled in the art. 

It will be noted best from Fig. 4 that should 
the rotor 20 be held against rotation through 
some failure of the power which drives the 
pump or through some failure of the pump 
itself, and the pistons and shuttle block be 
held in their position of Fig. 4, no fluid Will 

2,848,679 
flow from the intake side of the pump to the 
discharge side, that is, in the direction of the 
two arrows I and D in Fig. 4, denoting respec 
tively, intake and discharge. In an emergency 
of this sort, it is necessary that fluid be by 
passed relatively. to the rotor and its pistons, 
and for this purpose, I provide the casing with 

- passages 35, 36 and 37, best shown in Figs. 4 
O 

5 

and 5, which passages it will be noted, lead 
from the intake side of the pump to the dis 
charge side. A valve 38 is seated as at 39 to 
prevent flow of fluid through the passages, and 
is held by the spring 40 against its seat 39, the 
valve being suitably guided by its stem portion 
4. It is the function of the valve 38 to pre 
vent any flow of fluid from the discharge side 
of the pump to the intake side of the pump when 
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the pump rotor and pistons are operating nor 
mally. However, with the rotor and pistons not 
operating normally, fluid submitted under pres 
Sure against the rotor and pistons will act 
against the valve 38, moving it from its seat 39 
against the force of the spring 46 so that gaso 
line may be forced through the passages 35, 36 
and 3 to the discharge side of the pump, and 
thence to the carburetor, all as will be quite ap 
parent to those skilled in the art, 
A Suitable mechanical sea is provided for the 

pump rotor, and is best illustrated in Figs. 3 
and 6. This mechanical seal camprises a disk 
42, a spring 33 and a further disk $4, as well as 
the ring packing $3. I do not beiieve a further 
description of the construction of my seal is 
necessary, since I do not claim any particular 
novelty therein. 

'A A 

For disposing of any gasoline which may leak 
past the mechanical sea describe, the casing is 
formed with four bores 46, terminating in 
threaded counter bores is . In normal use, all 
but one of the bores 46 and the counterbores 47 
will be plugged by screw threaded plugs 48. The 
lowermost bore 48, depending upon the position 
of the pump unit when assembled in the air 
plane, will have leading therefrom a pipe 49, as 
best shown in Fig. 1, the pipe returning to the 
gasoline supply line such fuel as may leak past 
the mechanical seal. The utility of this con 
struction will of course be readily understood by 
those skilled in the art. 
AS was indicated earlier in the specification, 

the eccentricity of the shuttle block 3G is deter 
mined by a shuttle pin 3 ... I shall now describe 
the means whereby the eccentricity of the shuttle 
pin is itself determined in accordance with the 
Setting of a spring, and in further response to 
he discharge pressure, with the variations in 

atmospheric pressure compensated for by a super 
charger. us 

Referring now more particularly to Figs. 3, 6, 
9 and 10, and especially to Fig. 6, it will readily 
be noted that the pin 3 forms part of a lever 
50 which through a shaft portion 5f integral 
therewith, is pivoted to the casing through the 
intermediary of a bushing 52. The lever 50 is 
bifurcated as at 54 for cooperation with a pin 55 
extending laterally from a disk 56. The disk 
56 has an integral shaft portion 57, best seen in 
Fig. 3, whereby it is rotatably mounted on bush 
ings 58 relatively to a bored abutment 59 formed 
as a part of the pump casing. Mounted about 
the outside of the abutment 59 through the in 
termediary of the bushing 60 is what I term a 
Spring winding disk 6, which as best illustrated 
in Fig. 7, has teeth 62 formed on its periphery 
for cooperation with the worm shaft 63. The 
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shaft 63 extends outwardly of the casing through 
a suitable sea 6 and a cap 65, and is formed 
with a knob 66 whereby the shaft 63 may be tro 
tated. Its rotation in turn, of course, rotates 
the disk 6 to adjust the tension in a spring 6 
positioned between the disk 56 and the Spring 
winding disk 6. . . 
One end of the spring 6, seen best in Fig. 

and there designated by reference numeral 8, 
fits into a suitable notch 69 in the spring winding 
disk 6 whereby rotation of the disk winds the 
spring. The other end of the spring 67, as best 
seen in Fig. 6, fits into a notch in the disk 56 
and tends therefore to rotate the disk in accord 
ance with the pressure predetermined by the tor 
sion of the Spring 6. It is obvious that the Spring 
67 will tend to rotate the disk 56, and therefore 
through the pin 55, rotate the lever 55 in a clock 
wise direction, looking at Figs. 9 and 10. When 
So rotated, the lever 59 and its shuttle pin 3 
will position the shuttie block 3 in an eccentric 
pumping position. The most extreme eccentric 
position to which the lever 50, and therefore the 
shuttle block 35, may be moved, is detenlined 
by a shoulder F formed on the casing and init 
ing the throw of the ever 5. 

Saouaid less than naximum voiune be desired, 
a novable stop may be utilized, this stop taking 
the form of a shaft 2 which has aireads at E3 
for threaded engagement, with the casing of the 
pump, The shaft 2 extends out yardly through 
the casing, and is equipped with a square head 
is for ready manual adjustment, as is probably 
best seen in Figs. 3 and 9. A cap 75 is threaded 
on to the casing as at 6 for normally preventing 
access to the shaft 2 and its head 3, a sizitable 
seal being provided between the cap 75 and 
the casing. For maintaining the shaft 2 in any 
position to Which it is adjusted, the end surface 

of the casirag through which the shaft 2 ex 
tends, has projecting therefrom a pin 2, with 

3 
whereby the diaphragm is secured to those plates 
and the rod 88, are very clearly show is the sev 
eral drawings, and need not be further described 
here. w 

It is obvious from a study of the parts in Figs. 
3 and 9, that the diaphragra 35 is capable of ex 
panding sidewise as Well as endwise. . This it 
does upon the application of pressure thereto, 

5 

and assumes a position such as that of Fig. 10, 
when the discharge pressure is sufficiently great 
to overcome the pressure of the spring 6 nails 
taining the parts in the position of Figs, 3 and 9. 
The rod 88 is pinned at 98 to the lever 5 so that 
the moverne?t of the diaphragm to the positio: 
of Fig. 3 will force the ever 59 to the position a 
of Fig. 10 against the force of the spring 67. This 
effects a movement of the shuttle block 3) 
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which inay cooperate any one of the holes 3 
of a disk 88 which is slidable on the square end 
portion is of the shaft, and which raust, rotate 
With the disk. Those skilled in the art, will read 
ily appreciate that when the disK 85 is moved 
endwise to remove a hole 38 from the pin 9, the 
shaft 2 may be rotated, after which, by moving 
the disk 86 until another hole 3: thereof fits 
over the pin , the shaft is locketi in a partic 

through its pin 3 from the eccentric position 
which is predetermined by the positioaiting of 
the ini; shaft 2, and cuts dovyn the Voitre 
which will be punged by the rotor 23 and its 
pistons. Thus, if the throttle is closed and less 
gasoline is required by the casuretor, the pres 
stre on the discharge side of the guing Willia 
crease and will act on the diaghragm mov 
ing it from the position of Sig. 9 toward the 
position of Sig. 10, to decrease the eccentricity of 
the shuttle olock 3G and the pump volume. 
Those skilled in the art will readily appreciate 

that in moving froin the position of Sig. 9 to 
the position of Fig, 10, the lever 58 acts through 
the pin 55 to wind the spring 3, thereby ine 
creasing the effective pressure which is tisans 
mitted by the spring. Since it is the initial pres 
sure setting of the spiring which deter nines the 
Anaximum pressure at which a predeterained 
volume is pumped, and since it is desirable that 
the pressure acting on the diaphragm 35 shall 
ce in a predeteroined proportion at a ties to 
the force of the spring 57, utilize the sidewise 
expansion of the diaphragan to apply theire 
through an increasingly greater pressure as the 
rod 83 secured to the diaphragg noves the 
lever 5 and winds the spring $7. Tiitis, it will 
be appreciated that in Fig. 10, the section of the 
disphragn against, which the discinage pressure 

5 

ular adjusted position. It will novy be readily 
understood that through rotation of the shaft 
2, the maximum volume of the pump, depend 
ent on the maximum eccentricity which may be 
imparted to the shuttle block 32, may be prede 
termined. 

Referring now to Figs. 3, 9 and 10, it will be 
noted that my casing includes what term a 
pressure chamber 82 which is in communigation 
through passages 83 and 88 (Figs. 6 and 8) with 
the discharge side of the pump. The pressure 
chamber 82 is effectively formed in two parts 
sealed from one another by a diaphragm 85 se 
cured at 85 relatively to the casing through the 
joining together of the casting 5 of the cas 
ing and the casting by the series of bolts 5, 
as has already been described. The diaphragm 

55 
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85 is preferably formed of a rubber substitute, . 
such as "Buna,” which is resistant to deteriora 
tion by gasoline, and is secured at its pressure 
end relatively to a cup-shaped plate 8 and the 

70 

threaded end of a rod 88, through the inter 
mediary of a nut 89 and a circular plate 93. The 
shapes of the plates 8 and 98 and the means 5 

Ste. 

of the pinp acts, is greater that it is in Sig. 9, 
So that the total pressure exerted by the dia 
phragE is also greater, and Copensates for 
the greater tension in the spring. This par 
ticular feature of Iny invexation consider of 
Considerable importance. , 
That portion of the pressure charnber 32 out 

side the diaphragm 85 has formed therein a 
Series of threadied openings 95. It wi' he we 
to consider what would happen were these open 
ings allowed to remain open and exposed to 
the atmosphere. As the airplane gains altitude, 
the decrease in atmospheric pressure on the car 
buretor is compensated for by a supercharger, 
So that the fluid pressure developed by the pump 
is Superimposed on the supercharger pressure, 
rather than on the decreased atmospheric pres 

It is, this compensated fluid pressure, as 
We may call it, which is applied against the inside 
of the diaphragan 83 to move the shuttle block 
39 to decrease the pumping volune. Since this 
compensated fluid pressure, at high altitudies, 
operates against a decreased atmospheric pres 
sure on the outside of the diaphragm 35, the 
pumping volume will be decreased to a greater 
degree than is desirable. To offset this phenom 
enon, I connect the supercharger to the pressure 
chamber through at least one of the threaded 
openings 95, closing the others with plugs 96, . 



4. 
it is quite clear that with such an arrangement, 
the compensated fluid pressure always acts 
8gainst a compensated atmospheric pressure on 
the outside of the diaphragm 35 so that it is 
the increased fluid pressure only which really 
acts to cut down the pump volume. It 
thought that in view of the several general ex 
planations previously presented and the specific 
description now presented, this feature of the 
invention which is highly important, will be 
fully appreciated and understood. 

now claim: 
1. In a pump of the class described, a position 

ing member for a pump mechanism adapted to 
determine the volume pumped by said mecha 
nism, a Spring for pressing said positioning mem 
ber into a predetermined volume position, an 
expansible and contractible diaphragm, said 
pump having passages connecting the discharge 
preSSure of Said pump to said diaphragm where 
by Said pressure acts against the diaphragm to 
expand it, means whereby the diaphragm effects 
the movement of said positioning member against 
the pressure of said spring toward non-pumping 
position, and means mounting said diaphragm so 
that the effective area, thereof against which 
said discharge pressure is applied increases 
through the deforming of said diaphragm as 
Said positioning member is moved by said dia 
phragm against the pressure of said spring where 
by to compensate for the increasing pressure of 
Said spring. 

2. In a pump of the class described, a position 
ing member for a pump mechanism adapted to 
determine the volume pumped by said mecha 
nism, a spring for pressing said positioning mem 
ber into a predetermined volume position, an 
expansible and contractible diaphragm, said 
pump having passages connecting the discharge 
preSSure of Said pump to said diaphragm whereby 
Said discharge pressure acts against the dia 

is 
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phragm to expand it, means. connecting the dia 
phragm to said positioning member for moving 
Said member against the pressure of said spring 
toward non-pumping position, and means mount 
ing Said diaphragm for sidewise as well as end 45 
Wise expansion by said discharge pressure so 
that the effective area thereof against which 
S3id discharge pressure is applied increases by 
Said Sidewise expansion as said positioning mem 
ber is moved by said diaphragm against the 
preSSure of Said Spring whereby to compensate 
for the increasing pressure of said spring. 

3. In a pump of the class described, a posi 
tioning member for a pump mechanism adapted 
to determine the volume pumped by said mech 
anism, a spring for pressing said positioning 
member into predetermined volume position, an 
expansible and contractible diaphragm formed 
of a flexible resilient material such as rubber 
adapted when expanded as by the application of 
preSSure thereto - to increase the effective area 
against which the pressure acts to further ex 
pand Said diaphragm, Said pump having pas 
Sages connecting the discharge pressure of said 
pump to said diaphragm whereby said discharge 
pressure acts against the diaphragm to expand 
it, means connecting the diaphragm to said po 
sitioning member for moving said member 
against the pressure of Said Spring toward non 
pumping position as said diaphragm is expanded, 
the increase of the size of Said effective area as 
said diaphragm is expanded acting to increase 
the effective area against which Said discharge 
pressure is applied as said positioning member is 

50 
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moved against the pressure of Said spring, where 
by to compensate for the increasing pressure of 
Said Spring. 

4. In a pump of the class described compris 
ing a casing, a positioning member for a pumip 
mechanism adapted to determine the volume 
pumped by said mechanism, a spring for pressing 
Said positioning member into a predetermined 
volume position, a movable stop in Said Casing 
against Which Said Spring presses Said position 
ing member whereby said movable stop deter 
mines said volume position, said stop comprising 
a shaft in screw threaded relation to said pump 
casing whereby rotation thereof adjusts said 
Stop, and a portion of Said Shaft extending out 
Wardly of Said casing for manual manipulation. 

5. In a pump of the class described, a posi 
tioning member for a pump mechanism adapted 
to determine the volume pumped by said mecha 
nism, a torsion spring, means whereby said 
positioning member is secured relatively to one 
end of said spring whereby to be pressed into 
a predetermined volume position, and means 
Secured to the other end of said spring for wind 
ing said spring and determining the pressure 
under which said positioning member is urged 
to said predetermined volume position. 

6. In a pump of the class described, a position 
ing member for a pump.mechanism adapted to de 
termine the volume pumped by said mechanism, 
a torsion spring, means whereby said positiqning 
member is secured relatively to one end of said 
Spring whereby to be pressed into a predeter 
mined volume position, a rotatable adjusting 
member Secured to the other end of said spring 
for Winding Said spring and determining the 
pressure under which said positioning member 
is urged to said predetermined volume position, 
and means for rotating said adjusting member 
and for maintaining it in adjusted position. 

7. In a pump of the class described, a posi 
tioning lever for a pump mechanism adapted to 
determine the volume pumped by said mecha 
nism, a torsion spring, a disk secured to one 
end of said spring, a connection between said 
disk and lever whereby said spring urges said 
lever toward a predetermined volume position, 
and a winding disk secured to the other end of 
Said Spring for winding said spring and determin 
ing the torsion therein and therefore the pres 
Sure under which said lever is urged by said 
Spring to said predetermined volume position. 

8. In a pump of the class described, a posi 
tioning lever for a pump mechanism adapted 
to determine the volume pumped by said mech 
anism, a torsion spring, a disk secured to one 
end of Said spring, a connection between said 
disk and lever whereby said spring urges said 
lever toward a predetermined volume position, 
an adjustable stop against which said spring 
presses Said lever to determine said volume posi 

65 

tion, and a winding disk secured to the other end 
of said Spring for winding said spring and de 
termining the torsion therein and therefore the 
pressure under which said lever is urged by said 
Spring to said predetermined volume position. 

9. In a pump of the class described, a posi 
tioning lever for a pump mechanism adapted to 

O 

75 

determine the volume pumped by said mecha 
nism, a torsion spring, a disk secured to one end 
of said spring, a connection between said disk 
and lever whereby said spring urges said lever. 
toward a predetermined volume position, an ex 
pansible and contractible diaphragm, said pump 
having passages connecting the discharge pres 
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sure to said diaphragm whereby said pressure 
acts against the diaphragan to expand it, neans 
connecting the diaphragm to said positioning 
lever for moving said lever against the pressure 
of said spring toward non-pumping position, and 
a winding disk secured to the other end of said 
spring for determining the torsion therein and. 
therefore the pressure under which said lever 
is urged by said spring to said predetermined 
volume position. . 

i0. In a pump of the class described, a posi 
tioning lever for a pump mechanism adapted to 
determine the volume pumped by said mecha 
nism, a torsion spring, a disk secured to one end 
of said spring, a connection between said disk 
and lever whereby said spring urges said ever 
toward a predetermined Volume position, a 
expansible and contractible diaphragra, Said 
pump having passages connecting the discharge 
pressure to said diaphraga whereby said press 
sure acts against the diaphragm to expand it, 
means connecting the diaphragm to said posi 
tioning ever for moving said lever against the 
pressure of said spring toward non-pumping po 
sition, a winding disk secured to the other end 
of said spring for determining the torsion there. 
in and therefore the pressure under which said 
ever is urged by said spring to said predeter 
mined volume position, and a hand rotated shaft 
having a worn gear connection. With the pe 
riphery of said disk for rotating said disk into 
a particular spring torsioning position and there 
after maintaining the said Spring in that position. 

ii. In a puring of the class described, a rotate 
ably mounted positioning reaber for a grap 
nechanisia adapted to determine the volune 
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punged by said mechanisin, a torsion Spring, a 
connection between said spring and member 
whereby said Spring rotates Said in exte: GWard 
a predeternished Vougie positiosa, an expansie 
and coniaractible diaphraga, Said grip having 
passages connecting the discharge pressure of 
said gigap to the interior of said diaparagin 
Whereby said pressure acs against the diaphragg 
is expazid it, eans connecting the diaphragan 
to said positioning Saenber for moving said rene 
her against the pressure of said spring toward 
Ora-putraging position, and a pressure chamber 

for ned with the exterior of said diaphragm 
defining part thereof whereby said diaphragan 
ray e Sabected to pressure to offset said pinp 
suid presse, 

i2. In a pirap of the class described, a rotor, 
a pair of reciprocating pisions carried by said 
rotor and slidable relatively thereto and to one 
another, an eccentrically positioned shuttle block 
having four arms in the foran of a square cross 
and having the opposed parallel surfaces of its 
arms in contact with said pistons for recipro 
eating said pistons as said rotor is rotated to 
contribute a pumping effect, said block sliding 
relatively to said pistons while reciprocating 
said pistons, an eccentric pin for determining the 
eccentricity of said shuttle block, and passages 
through the arms of the said shuttle block to 
alow the passage of illuid as said block slides 
relatively to said pistons. m 
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53. In a pump of the class described, a casing, 
a rotary punp mechanism in said casing, a 
positioning lever for said pump mechanism piv 
oted in said casing and adapted to determine 
the volume pumped by said mechanism, a spring 
chamber having a torsion spring therein, a rotary 
shaft in said spring chamber and extending out 
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S. 
whereby said shaft adjusts the torsion of said 
spring, means of connection between said Spring 
and lever whereby said spring rotates Said lever 
in one direction corresponding to full pumping 
of said pump mechanism, an adjustable stop 
against which said lever is pressed by Said spring, 
said stop extending outwardly of Said casing 
for manual adjustment, a rod pivotally secured 
to said lever at one end, a pressure diaphragm 
to which said rod is secured at its other end, 
said pump having passages connecting the pres 
sure side of said pump with the interior of Said 
diaphragm whereby said pressure acts against 
said diaphragm to move said lever against said 
spring toward non-pumping position, and a 
chanber in which the Outside of Said diaphragm 
is exposed for the application of pressure to 
offset said fluid pressure. 

14. In a pump of the class described, a rotato 
ably mounted pCSitioning member for a pung 
nechanism adapted to determine the volune 
pumped by Said mechanism, a torsion spring, 
means Whereby said positioning enber is see 
cured relatively to one end of Said spring whereby 
to be rotated into a predetermined yourne posi 
tion, and aneans Secured to the other end of 
said spring for winding said spring and determin 
ing the pressure undes which Said positioning 
Eneaber is rotated to Said predetermined youtine 
position. - 

15. In a punap 9f the class described, a rotato 
ably raounted positioning mezraber for a purap 
In echanism adapted to determine the volutiae 
puraged by said nechanism, a torsion spring, 
means of connection between said spring and 
aesaber whereby said Spring rotates said inems 
ber toward a predetermined volume position, an 
expaasible and contactible diaphragm, said 
pirap having passages connecting the discharge 
pressure to Said diaphragm whereby said dis 
charge pressure acts against tie diaphragm to 
expaad it, Raeans winereby the diaphragm larges 
the rotation of Said positioning member agains". 
the gressure of Said spring toward non-pumping 
position when the discharge pressure is applied 
thereagainst, and a Winding means secured to 
a portion of said spring for determining the tor 
Sion therein and therefore the pressure under 
Which said positioning member is rotated by 
Said Spring toward said predetermined volute 
position, 

6. In a pump of the class described, a rotor, a 
pair of reciprocating pistons carried by said rotor 
and slidable relatively thereto and to one another, 
an eccentrically positioned shuttle block having 
four arms in the form of a square cross and hav 
ing the opposed parallel surfaces of its arms in 
contact with said pistons for reciprocating said 
pistons as said rotor is rotated to contribute a 
pumping effect, said block sliding relatively to 
Said pistons while reciprocating said pistons, and 
passages through the arms of the said shuttle 
block to allow the passage of fluid as said block 
slides relatively to said pistons. 
1. In a pump of the class described, a rotor, 

a reciprocating piston carried by said rotor and 
slidable relatively thereto to contribute a pump 
ing action, an eccentrically positioned shuttle 
block having surfaces adapted to contact opposed 
Surfaces formed on said piston for reciprocating 
said piston relatively to said rotor as said rotor is 

- rotated, said shuttle block sliding relatively to 
said piston surfaces while reciprocating said pis 
to, and passages through said shuttle block to 

wardly thereof for manual adjustment, means is allow the passage of fluid from one side to the 
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other Of Said shuttle block as it slides relatively 
to Said Surfaces. 

18. In & pump of the class described, a rotor, 3. 
reciprocating pistOn carried by Said rotor and 
slidable relatively thereto to contribute a pump 
ing action, an eccentrically positioned shuttle 
block positioned within a slot formed in said pis 
ton and contacting opposed surfaces of the said 
piston defining the said slot for reciprocating 
said piston relatively to said rotor as Said rotor 
is rotated, said shuttle block sliding relatively to 
said surfaces while reciprocating said piston, and 
passages through said shuttle block to allow the 
passage of fluid from one side to the other of Said 
shuttle block as it slides relatively to said Star 
faces. 

19: In a pump of the class described, a posi 
tioning member for a pump mechanism adapted 
to determine the volume pumped by said mech 
anism, a spring for pressing said positioning 
member into a predetermined volume position, 
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it, and means connecting the bottom of said dia 
phragm and said plate portion to said position 
ing member for moving said positioning member 
against the pressure of said spring toward non 
pumping position as said diaphragm is expanded. 

21. In a pump of the class described, a posi 
tioning member for a pump mechanism adapted 
to determine the volume pumped by said mecha 

... nism, an expansible and contractible diaphragm, 

s 
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an expansible and contractible diaphragm of cup. 
shiape having a bottom portion and a side pore 
tion and with said side portion adapted to extend 
into said bottom portion as said diaphragm is ex 
panded, said pump having passages connecting 
the discharge pressure of said pump to said dia 
phragm whereby said pressure acts against.the 
bottom portion of said diaphragm to expand Said 
diaphragm and thereby to increase the area of 
its bottom portion, means whereby the expan 
sion of said diaphragm effects the movement of 
said positioning member against the pressure of 
said spring toward non-pumping position, the in 
crease of the area of said bottom portion acting 
to increase the effective area against which said 
discharge pressure is applied as said positioning 
member is moved against the pressure of Said 
spring, whereby to compensate for the increasing 
preSSure of Said Spring. 

20. In a pump of the class described, a posi 
tioning member for a pump mechanism adapted 
to determine the volume pumped by said mecha 
nism, a spring for pressing Said positioning 
member into a predetermined. Volume position, a 
cupshaped expansible and contractible diaphragm 
having a bottom portion and a side portion, a 
metal plate against which the bottom portion of 
said cupshaped diaphragm presses when acted 
upon by fluid pressure, said plate being somewhat 
larger than the normal area of the bottom of the 
diaphragm, the application of fluid pressure to 
Said diaphragm acting to expafhd said diaphragm 
and to force the side thereof to move against 
said plate to form in effect a part of the bottom 
thereof whereby to increase the area of the bot 
tom of Said diaphragm, said pump having pas 
Sages connecting the discharge pressure of said 
pump to said diaphragm whereby said discharge 
pressure acts against the diaphragm to expand 
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said pump having passages connecting the dis 
charge pressure of said pump to Said diaphragm 
whereby said pressure acts against the dia 
phragm to expand it, means whereby the dia 
phragm effects the movement of Said position 
ing member, and means mounting Said dia 
phragm so that the effective area, thereof against 
which said discharge pressure is applied increases 
through the deforming of Said diaphragm as said 
positioning member is moved by Said diaphragm. 

22. In a pump of the class described, a posi 
tioning member for a pump mechanism adapted 
to determine the volume pumped by said mecha 
nism, an expansible and contractible diaphragm 
having a bottom portion and a side portion and 
with said side portion adapted to extend into Said 
bottom portion as Said diaphragm is expanded, 
said pump having passages connecting the dis 
charge pressure Qf Said pump to Said diaphragm 
whereby said pressure acts against the bottom 
portion of said diaphragm to expand said dia 
phragm and thereby to increase the area of its 
bottom portion, means whereby the expansion of 
said diaphragm effects the movement of said 
positioning member, the increase of the area of 
said bottom portion acting to increase the effec 
tive area against which Said discharge pressure is 
applied. 

23. In a pump of the class described, a posi 
tioning member for a pump mechanism adapted 
to determine the volume pumped by Said mecha 
nism, a cupshaped expansible and contractible 
diaphragm having a bottom portion and a side 
portion, a metal plate against which the bottom 
portion of Said cupshaped diaphragm presses 
when acted upon by fluid pressure, said plate be 
ing somewhat larger than the normal area of the 
bottom of the diaphragm, the application of fuid 
pressure to said diaphragm acting to expand said 
diaphragm and to force the Side thereof to move 
against said plate to form in effect a part of the 
bottom thereof whereby to increase the area of 
the bottom of said diaphragm, said pump having 
passages connecting the discharge pressure of 
said pump to said diaphragm whereby said dis 
charge pressure acts against the diaphragm to 
expand it, and means connecting the bottom of 
said diaphragm and said plate portion to said 
positioning member for moving said positioning 
member. 
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